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Triage body temperature predicts 
outcome in cats at emergency 
department admission: a 
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(January 2018 to December 2021)
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Abstract
Objectives  The aim of the study was to evaluate the association between triage body temperature (BT) and outcome 
in cats presenting to the emergency department (ED).
Methods  A retrospective observational study was conducted on cats presented to the ED. BT, clinical diagnosis 
and outcome were recorded. BT was categorised as follows: normothermia (37.8–39.7°C); hyperthermia (⩾39.8°C); 
mild hypothermia (36.8–37.7°C); moderate hypothermia (35.6–36.7°C); severe hypothermia (33.1–35.5°C); and 
critical hypothermia (⩽33°C). Outcome in the ED was categorised as death, euthanasia, hospital admission and 
discharge. Outcome at hospital discharge was evaluated in patients admitted to the intensive care unit (ICU). 
Systemic inflammatory response syndrome (SIRS) was identified in patients. No-SIRS cats were divided into three 
disease categories (urinary system, cardiovascular and miscellanea) and SIRS cats into four categories (urinary 
system, cardiovascular, trauma and miscellanea). The presence of sepsis was evaluated. Non-parametric statistics 
were used.
Results  A total of 1440 cats were included. The hospital mortality rate was 21.9%. Hypothermia in the ED was 
reported in 510 (35.4%) cats, normothermia in 849 (59%) cats and hyperthermia in 81 (5.6%) cats. In the ED, the 
median temperature in non-survivors (35.4°C, 95% confidence interval [CI] 34.6–36.3) was significantly lower than 
in survivors (38.2°C, 95% CI 38.1–38.3; P <0.0001). The risk of non-survival in the ED was significantly higher in cats 
with a decreased BT, progressively increasing with the severity of hypothermia (P <0.0001). Furthermore, BT was 
significantly associated with a higher risk of mortality in the ICU (P <0.0001). A diagnosis of sepsis was associated 
with a high prevalence of hypothermia (79/124 cats, 63.7%) and a higher risk of non-survival (odds ratio [OR] 2.62, 
95% CI 1.52–4.54; P = 0.0006). The mortality risk significantly increased in SIRS cats with a cardiovascular disease 
(OR 8.27, 95% CI 4.09–16.68; P <0.0001).
Conclusions and relevance  Hypothermia is common in cats at ED admission and is significantly associated with 
outcome. Triage hypothermia might identify patients with sepsis or SIRS complicated by comorbidities, such as 
cardiovascular and urinary diseases.
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Introduction
Body temperature (BT) is a vital sign routinely used as a 
triage tool in the emergency department (ED) to prioritise 
therapeutic interventions in people.1 Lower values of BT 
at ED admission have been associated with high odds of 
mortality and high risk of admission to the intensive care 
unit (ICU) for several critical care conditions, including 
acute poisoning, bacterial infection and sepsis.2–9 Notably, 
hypothermia has been associated with four- to six-fold 
greater odds of mortality than hypotension in septic 
patients presented to the ED.9

The association of low BT with morbidity and mor-
tality has been reported in specific feline diseases. 
Hypothermia, indeed, is a typical clinical sign in cats 
presenting with different critical care conditions, such 
as shock, sepsis and systemic inflammatory response 
syndrome (SIRS).10 Furthermore, in previous studies, 
decreased BT was associated with the presence of azotae-
mia11 and Lee et al12 demonstrated that hypothermia is a 
useful predictor of death in cats with acute kidney injury 
(AKI) in the ED. Moreover, cats with trauma have high 
odds of mortality if they have low BT upon ED admis-
sion, as already reported in dogs and humans.13,14

To our knowledge, the prevalence and prognostic sig-
nificance of alterations in BT have never been evaluated 
in cats admitted to an ED. The primary aim of this ret-
rospective study, therefore, was to identify the potential 
of triage BT to independently predict 1-day mortality 
in cats referred to an ED. The secondary aims were to 
evaluate the association between triage BT and the risk 
for ICU admission and ICU mortality, and to investigate 
the association between triage BT and specific disease 
categories.

Materials and methods
All cats presented to the ED of a veterinary university 
hospital (VUH) between January 2018 and December 
2021 were identified by searching the electronic medi-
cal record system (Fenice; ZakSoft). Cats presented to 
the ED were included if the value of BT at triage and the 
final outcome were recorded in an emergency medical 
report. Patients discharged against medical advice were 
excluded. 

The medical records were reviewed and the following 
variables were recorded: signalment (breed, sex, neuter 
status, age); body weight; heart rate; respiratory rate; 
non-invasive blood pressure; meteorological seasons of 
presentation (spring, summer, autumn, winter); and final 
diagnosis when possible. For the purposes of the current 
study, hyperthermia and hypothermia were defined by a 
BT >39.7°C and <37.8°C, respectively, based on the SIRS 
criteria published for cats.15 Cats with hypothermia were 
further classified into four categories according to a previ-
ously reported stratification for secondary hypothermia:16 

mild hypothermia (36.8–37.7°C); moderate hypothermia 
(35.6–36.7°C); severe hypothermia (33.1–35.5°C); and 
critical hypothermia (⩽33°C). Hypotension was defined 
by a systolic blood pressure <90 mmHg. Blood pres-
sure was measured through an oscillometer (Suntech 
Vet30; SunTech) or Doppler ultrasound probes (Minidop 
ES-100VX; Hadeco). Enrolled cats were grouped accord-
ing to their age as follows: kitten (0–1 year); young adult 
(1–6 years); mature adult (7–10 years); and senior (>10 
years).17 

The final diagnosis was based on data reported in the 
medical records and classified focusing on those condi-
tions more frequently associated with BT alterations in 
critical feline patients. In this regard, the population was 
divided into cats with SIRS and without SIRS. Patients 
without SIRS were further classified into three disease 
categories: urinary system diseases; cardiovascular dis-
eases; and miscellanea (Figure 1). SIRS was defined by 

Figure 1  Flow chart of the study population and classification 
based on disease categories. BT = body temperature; 
ED = emergency department; SIRS = systemic inflammatory 
response syndrome
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previously reported criteria15 and was further classified 
into four subgroups based on the primary disease or 
comorbidity: SIRS-urinary; SIRS-cardiovascular; SIRS-
trauma; and SIRS-miscellanea. Furthermore, the diag-
nosis of sepsis in patients with SIRS was based on the 
presence of a documented or highly suspected infection. 
The primary outcome included mortality in the ED, clas-
sified as spontaneous death or euthanasia, admission to 
the ICU or in the general ward (GW), and hospital dis-
charge. The decision to move the patient to the ICU or 
GW was clinician dependent. Secondary outcomes were 
ICU mortality, defined as survival to hospital discharge, 
death or euthanasia.

Statistical analysis
The normality of data was assessed using the D’Agostino–
Pearson K² test. Data were reported as median and range 
(25th and 75th percentile) or mean ± SD, based on their 
distribution. Non-parametric statistics (Mann–Whitney 
U-test, Kruskal–Wallis test with post hoc comparison 
according to Conover) were used to compare the con-
tinuous variables between different groups. Categorical 
variables were compared among groups using Fisher’s 
exact test. The association between the variables of 
interest and outcome was examined using a univariate 
regression analysis, and the variables that were associ-
ated with the outcome (P ⩽0.1) were included in the 
multivariable regression model (stepwise selection); 
results were presented as odds ratios (ORs) with 95% 
confidence intervals (CIs). For all tests applied, P <0.05 
was considered significant. Statistical analyses were per-
formed using statistical software packages (MedCalc 
Statistical Software version 19.1.3; MedCalc Software; 
and GraphPad Prism version 10.0.0 for Windows; 
GraphPad Software).

Results
Population
A total of 1539 records were reviewed; 99 cats were 
excluded because they were discharged against medical 
advice. Finally, 1440 cats that presented to the ED in the 
study period were included, with 574/1440 (39.9%) cas-
trated males, 413/1440 (28.7%) spayed females, 272/1440 
(18.9%) intact males and 181/1440 (12.6%) intact females. 
The median age was 6.5 years (range 0.2–24): 161/1413 
(11.4%) patients were kittens; 544/1413 (38.5%) were 
young adults; 222/1413 (15.7%) were mature adults; and 
486/1413 (34.4%) were seniors. Of the 1440 cats, domestic 
shorthairs were the most represented (n = 1285, 89.2%), 
followed by Maine Coons (n = 31, 2.2%), Persian cats 
(n = 27, 1.9%) and other breeds (n = 97, 6.7%). Regarding 
the season of encounter, 417/1440 (29%) patients were 
referred to the ED in summer, 382/1440 (26.5%) in spring, 
360/1440 (25%) in winter and finally 281/1440 (19.5%) in 

autumn. Outcome categories at the ED were discharge 
(n = 378, 26.2%), hospital admission (n = 964, 66.9%), 
death (n = 25, 1.7%) or euthanasia (n = 98, 6.8%). Overall, 
the hospital mortality rate was 21.9% (315/1440 cats): 167 
(11.6%) cats spontaneously died and 148 (10.3%) were 
euthanased.

Triage BT and outcome in the ED
The median triage BT recorded in enrolled cats was 
38.1°C (range 37.3–38.8). Normothermia was reported 
in 849/1440 (59%) cats, while 510/1440 (35.4%) cats had 
hypothermia and 81/1440 (5.6%) had hyperthermia. 
Among the cats with hypothermia, 249/510 (48.8%) 
had mild hypothermia, 107/510 (21%) had moder-
ate hypothermia, 98/510 (19.2%) had severe hypo-
thermia and 56/510 (11%) had critical hypothermia  
(Figure 2).

The median temperature in non-survivors was 35.4°C 
(95% CI 34.6–36.3) and was significantly lower than in 
survivors (38.2°C, 95% CI 38.1–38.3) (Figure 3a). Among 
the survivors, the cats admitted to the ICU had a sig-
nificantly lower median BT (37.9°C, range 36.9–38.7) 
than those admitted to a GW (38.5°C, range 37.8–39) 
and discharged ones (38.5°C, range 38–39) (P <0.0001). 
Among the non-survivors, those cats that died spontane-
ously had a significantly lower median BT (34°C, range  
32–36.1) than the euthanased ones (36°C, range  
34.3–37.5) (Figure 3b). The distribution of mortality rates 
in the ED based on BT is shown in Figure 4.

Based on the univariate linear regression analysis, 
the risk for non-survival in the ED was significantly 

Figure 2  Graphical representation of the number of 
cats admitted to the emergency department, clustered 
by the different temperature categories: CHT = critical 
hypothermia; HT = hyperthermia; MHT = mild hypothermia; 
ModHT = moderate hypothermia; NT = normothermia; 
SHT = severe hypothermia
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higher in cats with a decreased BT, progressively increas-
ing according to the severity of hypothermia (Table 1). 
Other variables significantly associated with higher risk 
of ED mortality by univariate linear regression analysis 
included the presence of hypotension (OR 10.86, 95% CI 
6.61–17.85), lower heart rate (OR 0.98; 95% CI 0.97–0.99) 
and belonging to the senior category (OR 1.67, 95%  
CI 1.02–2.76).

Triage BT and outcome in ICU
A total of 964 cats were hospitalised in the ICU (n = 764) 
and GW (n = 200). The mortality rates in the ICU and 
GW were 198/764 (25.9%) and 19/200 (9.5%), respec-
tively. Spontaneous death occurred in 138/764 (18.1%) 
cats in the ICU and 6/200 (3%) in the GW. Lower triage 
BT was significantly associated with a higher frequency 
and risk of mortality in patients hospitalised in the ICU 
(Figure 5, Table 2).

Triage BT and disease categories
In the final population, 469/1440 (32.6%) cats presented 
with SIRS. The no-SIRS group (n = 971, 67.4%) was 

Figure 3  (a) Box plot of body temperature (°C) in survivor and non-survivor cats admitted to the emergency department. 
(b) Box plot of body temperature (°C) in cats admitted to the emergency department in different categories of outcome. The 
horizontal bars represent median values, boxes represent interquartile range and whiskers show ranges.
**Significant difference among groups (P <0.01)
****Significant difference among groups (P <0.0001)
D = discharge; DT = death; EUTH = euthanased; GW = general ward; ICU = intensive care unit

Figure 4  Graphical representation of percentage of survivor 
(light grey) and non-survivor (dark grey) cats admitted to the 
emergency department based on different body temperature 
categories. CHT = critical hypothermia; HT = hyperthermia; 
MHT = mild hypothermia; ModHT = moderate hypothermia; 
NT = normothermia; SHT = severe hypothermia

Table 1  Univariate binary logistic regression analysis 
results of body temperature categories associated with 
mortality in cats admitted to the emergency department

Variable RC SE OR P value

Mild 
hypothermia

1.10 0.36    3.02 (1.48–6.16)    0.0024

Moderate 
hypothermia

2.11 0.36    8.26 (4.03–16.94) <0.0001

Severe 
hypothermia

3.10 0.32 22.35 (11.85–42.15) <0.0001

Critical 
hypothermia

3.41 0.36 30.4 (14.88–62.10) <0.0001

Values in parentheses are 95% confidence intervals
OR = odds ratio; RC = regression coefficient; SE = standard error
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further divided into urinary and cardiovascular diseases, 
which included 197/1440 (13.7%) and 44/1440 (3.1%) 
cats, respectively, and miscellanea, with 730/1440 (50.7%) 
cats. The most common diseases in the miscellanea group 
were minor trauma (n = 115/730, 15.8%), gastrointesti-
nal diseases (n = 94/730, 12.9%), neoplasia (n = 93/730, 
12.7%) and orthopaedic disorders (n = 43/730, 5.9%) (see 
supplementary material 1).

Cats with SIRS had significantly lower median BT 
value (37.1°C, range 35.5–38; P <0.0001) compared with 
no-SIRS cats (38.4°C, range 37.9–38.9). These data were 
also confirmed when the SIRS group was compared with 
the no-SIRS disease categories (Figure 6). The presence 
of SIRS upon ED admission was associated with a higher 
frequency and risk of non-survival (OR 4.61, 95% CI 2.98–
7.12; P <0.0001) (Figure 7).

In the 469 cats with SIRS, a diagnosis of sepsis was 
recorded for 124 (26.4%) cats. The presence of sepsis 
was associated with a high prevalence of hypothermia 
(n = 79/124, 63.7%) and with a higher risk of non-sur-
vival (Table 3). Cats with SIRS were further categorised 
based on the underlying disease as SIRS-urinary (n = 78, 
16.6%), SIRS-cardiovascular (n = 56, 11.9%), SIRS-trauma 

Figure 5  Graphical representation of percentage of survivor 
(light grey) and non-survivor (dark grey) cats admitted to 
the intensive care unit based on different body temperature 
categories. CHT = critical hypothermia; HT = hyperthermia; 
MHT = mild hypothermia; ModHT = moderate hypothermia; 
NT = normothermia; SHT = severe hypothermia

Table 2  Univariate binary logistic regression analysis 
results of body temperature categories associated with 
mortality in cats admitted to the intensive care unit

Variable RC SE OR P value

Mild 
hypothermia

0.78 0.21 2.17 (1.43–3.29)    0.0003

Moderate 
hypothermia

0.75 0.28 2.12 (1.23–3.65)    0.0067

Severe 
hypothermia

1.44 0.28 4.22 (2.45–7.28) <0.0001

Critical 
hypothermia

1.80 0.37 6.04 (2.93–12.44) <0.0001

Values in parentheses are 95% confidence intervals
OR = odds ratio; RC = regression coefficient; SE = standard error

Figure 6  Box plot of body temperature (°C) of cats admitted 
to the emergency department in different disease categories. 
The horizontal bars represent median values, boxes represent 
interquartile ranges and whiskers show ranges
****Significant difference among groups (P <0.0001)

Figure 7  Graphical representation of percentage of survivor 
(light grey) and non-survivor (dark grey) cats admitted to 
the emergency department based on different disease 
categories. SIRS = systemic inflammatory response syndrome
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(n = 120, 25.6%) and SIRS-miscellanea (n = 215, 45.8%) 
(see supplementary material 2).

The presence of SIRS in cats with cardiovascular dis-
ease was associated with a significantly lower median BT 
(36.4°C, 35–37.05; P <0.0001) and a higher risk of non-
survival in ED compared to the presence of SIRS-urinary 
(37.2°C, 35.9–37.7), SIRS-trauma (36.8°C, 34.9–37.8) and 

SIRS-miscellanea (37.3°C, 36.1–39) diseases, respectively 
(Figure 8, Table 3).

Discussion
In this large population of cats admitted to the ED of a 
VUH, a lower BT was commonly reported (35.4%) and 
was independently associated with increased odds of 
1-day mortality. Interestingly, a significantly lower BT 
was observed in cats that died spontaneously compared 
with those that were euthanased, suggesting a more 
severe condition in the former. Unfortunately, we could 
not exclude financial reasons for euthanasia other than 
a grave prognosis. Nonetheless, our results support the 
prognostic role of triage hypothermia in feline patients 
and confirm the association of this condition with the 
alteration of body homeostasis and severe systemic com-
promise.15 Indeed, decreased responsiveness of alpha 2 
adrenergic receptors was described in both dogs and cats 
with decreasing core temperatures.10 Moreover, untreated 
low BT, especially when the core BT falls below 34°C, can 
cause severe multiorgan deterioration characterised by 
cardiovascular, respiratory, neurological and metabolic 
dysfunctions and was potentially associated with mortal-
ity in critically ill patients.10,15,18–20

Most of the clinical signs observed in the ED are signif-
icantly associated with 1-day mortality, 30-day mortality 
and ICU admission in humans.2 Interestingly, however, 
the same triage level is not associated with the same 
odds for death with respect to the individual clinical sign 
including BT.2 Indeed, triage hypothermia is indepen-
dently associated with mortality despite a low prevalence 
of non-accidental hypothermia reported as a cause for 
admission to ED in humans.8,9 Similarly, hypotension 
and decreased HR were independently associated with a 
higher risk of 1-day mortality in our population, confirm-
ing the prognostic significance of the shock triad (hypo-
thermia, hypotension and bradycardia) in cats admitted 
to the ED.15 Decreased depolarisation of cardiac pace-
maker cells and baroceptor stimulation of vagal fibres in 
response to inadequate arterial stretch might justify this 
hypodynamic state and the frequent absence of a com-
pensatory response in cats with shock.21

Table 3  Univariate binary logistic regression analysis results of disease categories associated with mortality in cats 
admitted to the emergency department

Variable N RC SE OR P value

Sepsis   98 0.96 0.27 2.62 (1.52–4.54)    0.0006
SIRS + cardiovascular   56 2.11 0.36 8.27 (4.09–16.68) <0.0001
SIRS + miscellanea 213 1.44 0.32 4.78 (2.90–7.87) <0.0001
SIRS + trauma 129 1.56 0.25 4.21 (2.26–7.82) <0.0001

Values in parentheses are 95% confidence intervals
OR = odds ration; RC = regression coefficient; SE = standard error; SIRS = systemic inflammatory response syndrome

Figure 8  Box plot of body temperature (°C) of cats admitted 
to the emergency department in different categories. The 
horizontal bars represent median values, boxes represent 
interquartile ranges and whiskers show ranges
***Significant difference among groups (P <0.001)
****Significant difference among groups (P <0.0001)
CV = cardiovascular; M = miscellanea; SCV = SIRS + 
cardiovascular; SIRS = systemic inflammatory response 
syndrome; SM = SIRS + miscellanea; ST = SIRS + trauma; 
SU = SIRS + urinary; U = urinary
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Triage hypothermia in humans has even been associ-
ated with major odds of ICU and hospital mortality com-
pared with normothermia.2,3 Lower BT in cats admitted 
to the ED in our study was significantly associated with 
a higher rate of ICU hospitalisation compared with GW 
admission, and a higher risk of ICU mortality. Owing to 
its great discriminant capacity, BT had already been incor-
porated into the 5- and 8-variable feline APPLE score to 
stratify illness severity in hospitalised cats.22 However, 
because of the retrospective nature of the study, we were 
not able to evaluate the outcome prediction performance 
of the feline APPLE score in our population. Moreover, 
we recorded only a single BT measurement upon ED 
admission in this study, precluding the serial monitoring 
of changes in BT during ICU hospitalisation.

Non-accidental or secondary hypothermia in cats 
is frequently associated with specific diseases or syn-
dromes, including trauma, congestive heart failure, AKI 
and sepsis.12,13,23 Thus, triage hypothermia might further 
help in the diagnostic approach to the critical care feline 
patient.

In humans, triage hypothermia was frequently 
reported as the unique clinical sign abnormality and was 
independently associated with mortality in septic adult 
and paediatric patients.9 However, a low prevalence of 
hypothermia is reported in human patients with severe 
sepsis or septic shock.24

In our population, the presence of SIRS was associated  
with significantly lower BT and higher odds of non- 
survival compared with the absence of SIRS and pres-
ence of other diseases. Moreover, a diagnosis of sepsis 
was associated with a high incidence of hypothermia 
and was independently associated with a higher risk of 
non-survival. These results confirm that cats might be 
more predisposed to develop hypothermia than humans 
in response to sepsis.15 It remains unclear whether hypo-
thermia simply represents a clinical manifestation of 
severe inflammation or shock, or whether hypothermia 
itself drives mortality through a still unknown mecha-
nism.25 In septic humans, cardiovascular dysfunction 
and endothelium injury might contribute to hypothermia 
development.26 In this regard, feline patients could be 
more susceptible to developing hypothermia during shock 
owing to their intrinsic characteristics, such as a low blood 
volume:body mass ratio and a high surface area:body mass 
ratio, which promotes greater heat loss.11–14 Thus, early 
identification and treatment of hypothermia might be 
crucial for managing septic cats.

Similarly, a worse prognosis and lower BT upon admis-
sion were reported in a subgroup of our cats with SIRS 
secondary to trauma. Hypothermia on triage is frequently 
reported in cats with trauma and its prognostic signifi-
cance has been recently documented in other studies,13,14 
supporting the validity of the present findings. Thus, 
implementing active rewarming as a priority measure 

for cats presenting to the ED with hypothermia might 
improve outcomes in this setting, as has been reported 
in humans.27,28

Furthermore, once the cats included in our study 
and classified as SIRS were subgrouped according to 
a concomitant diagnosis of cardiovascular or urinary 
diseases, a significantly lower BT and worse progno-
sis were observed compared with cats affected by the 
same diseases without the presence of systemic inflam-
mation. Interestingly, the lowest BT and the highest risk 
of mortality were observed in cats with SIRS that also 
had cardiovascular disease.23 Hypothermia and conges-
tive heart failure are frequently associated in cats and a 
lower BT upon admission is commonly reported in non-
survivors.21,23 Hypothermia has already been reported in 
humans as a marker of heart failure or advanced cardiac 
disease, contributing to a worse prognosis.29 Because of 
the nature of our study, we were unable to perform staging 
and grading of the severity and chronicity of cardiovascu-
lar disease or assess the overall severity of critical illness 
in the enrolled cats. Thus, we were not able to determine 
the real impact of hypothermia, systemic inflammation 
and cardiovascular disease on the final outcome of these 
subgroups of patients. Further prospective studies focus-
ing on confirming the latter findings in cats with cardio-
vascular diseases complicated by systemic inflammation 
are warranted. Similar considerations may apply to the 
data distribution of BT and outcomes in cats affected by 
urinary disease in our population, where the incidence 
and prognostic significance of hypothermia confirmed 
the findings from previous studies. Indeed, the role of 
the kidney in thermoregulation is well described in the 
literature, with hypothermia being a prevalent phenome-
non associated with feline uremia.11 Furthermore, BT was 
able to predict survival in cats with AKI.12 Unfortunately, 
owing to the retrospective design of our study, we could 
not apply the International Renal Interest Society (IRIS) 
grading or staging system for AKI and chronic kidney 
disease, respectively, in enrolled cats with urinary dis-
eases. For the same reason, no additional characterisation 
of pre-renal, renal or post-renal kidney injury was possi-
ble. Thus, we should consider that animals with minimal 
or no renal involvement could have been included in this 
category, affecting the overall interpretation of the role of 
BT and kidney dysfunction in the final outcome.

The present study has other limitations. This is a sin-
gle-centre study conducted at a VUH offering a 24 h of 
emergency service and primary care. Thus, the overall 
population of cats admitted to the ED and included in 
the present study might not necessarily be comparable to 
feline populations included in other studies where higher 
mortality rates were reported.30 Moreover, in our hospi-
tal, the criteria for admission to the ICU are mainly clini-
cian dependent, creating a potential bias in the inclusion 
of critical care patients in the ICU group of the present 
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study. The use of a scoring system for illness severity 
would have limited this discrepancy in data comparison. 
Furthermore, the retrospective design of the study might 
have limited a complete collection of the data needed for 
a definitive diagnosis. Thus, we cannot exclude a misclas-
sification of cats in the selected disease categories, and 
we had to include an elevated number of cats in a hetero-
geneous group of diseases defined as miscellanea. The 
criteria to define feline SIRS were adopted from the vet-
erinary literature, and no additional laboratory aid (eg, 
acute phase proteins) was used to effectively support the 
presence of systemic inflammation. Moreover, these crite-
ria partially overlapped those used to classify hypother-
mia and hyperthermia in our study,15 which may have 
affected the association between SIRS and changes in BT.

Conclusions
Hypothermia is common in cats presented to the ED, and 
the odds of non-survival increases progressively with 
the reduction of triage BT. The association of hypother-
mia with SIRS and sepsis, along with its correlation to 
a worse prognosis, might identify it as a possible early 
sign of shock and systemic derangement; thus, triage 
BT could serve as a potential screening tool to identify 
the most critical patients requiring urgent medical care, 
including active rewarming techniques. Furthermore, the 
association of triage hypothermia with specific comor-
bidities, such as cardiovascular or kidney diseases, might 
guide early screening and diagnostic protocols upon the 
patient’s admission to hospital. Finally, future prospec-
tive studies focusing on specific disease populations, 
such as sepsis and septic shock, are needed to confirm 
the predictive value of triage hypothermia for 1-day and 
overall hospital mortality in cats.

Supplementary material
The following files are available as supplementary material:
Supplementary material 1: The most common diseases in the 
no-SIRS miscellanea group.
Supplementary material 2: The most common diseases in the 
SIRS miscellanea group.

Conflict of interest  The authors declared no potential  
conflicts of interest with respect to the research, authorship, 
and/or publication of this article.

Funding  The authors received no financial support for the 
research, authorship, and/or publication of this article.

Ethical approval  The work described in this manuscript 
involved the use of non-experimental (owned or unowned) 
animals. Established internationally recognised high stand-
ards (‘best practice’) of veterinary clinical care for the individ-
ual patient were always followed and/or this work involved 
the use of cadavers. Ethical approval from a committee was  

therefore not specifically required for publication in JFMS. 
Although not required, where ethical approval was still 
obtained, it is stated in the manuscript.

Informed consent  Informed consent (verbal or written) 
was obtained from the owner or legal custodian of all animal(s) 
described in this work (experimental or non-experimental 
animals, including cadavers, tissues and samples) for all 
procedure(s) undertaken (prospective or retrospective studies). 
No animals or people are identifiable within this publication, 
and therefore additional informed consent for publication was 
not required.

ORCID iD  Alessandra Pontiero  https://orcid.org/0009-
0001-2381-0378 
Massimo Giunti  https://orcid.org/0000-0002-7957-9320

References
	 1	 Ruys LJ, Gunning M, Teske E, et al. Evaluation of a veteri-

nary triage list modified from a human five-point triage 
system in 485 dogs and cats: evaluation of a veterinary  
triage system. J Vet Emerg Crit Care 2012; 22: 303–212.

	 2	 Ljunggren M, Castrén M, Nordberg M, et al. The associa-
tion between vital signs and mortality in a retrospective 
cohort study of an unselected emergency department 
population. Scand J Trauma Resusc Emerg Med 2016; 24: 21. 
DOI: 10.1186/s13049-016-0213-8.

	 3	 Peres Bota D, Lopes Ferreira F, Mé lot C, et al. Body tem-
perature alterations in the critically ill. Intensive Care Med 
2004; 30: 811–816.

	 4	 Yu JH, Weng YM, Chen KF, et al. Triage vital signs pre-
dict in-hospital mortality among emergency department 
patients with acute poisoning: a case control study. BMC 
Health Serv Res 2012; 12: 262–269.

	 5	 Yamamoto S, Yamazaki S, Shimizu T, et al. Body tempera-
ture at the emergency department as a predictor of mortal-
ity in patients with bacterial infection. Medicine 2016; 95. 
DOI: 10.1097/MD.0000000000003628.

	 6	 Lo YHJ, Graves C, Holland JL, et al. Temperature threshold 
in the screening of bacterial infections in young infants 
with hypothermia. Emerg Med J 2023; 40: 189–194.

	 7	 Snijders BMG, Roos MJ and Keijsers CJPW. Incidences of 
underlying causes of hypothermia in older patients in the 
emergency department: a systematic review. Eur Geriatr 
Med 2023; 14: 411–420.

	 8	 Kouchit Y, Canac B, Levraut J, et  al. Prevalence of  
hypothermia and its associated clinical and biologi-
cal features (such as thrombocytopenia) in emergency 
department patients: a case series. Intern Emerg Med 2023; 
18: 1595–1598.

	 9	 Ramgopal S, Horvat CM and Adler MD. Association of 
triage hypothermia with in-hospital mortality among 
patients in the emergency department with suspected 
sepsis. J Crit Care 2020; 60: 27–31.

	10	 Oncken A, Kirby R and Rudloff E. Hypothermia in criti-
cally ill dogs and cats. Compend Contin Educ Pract Vet 2001; 
23: 506–520.

	11	 Kabatchnick E, Langston C, Olson B, et al. Hypothermia in 
uremic dogs and cats. J Vet Intern Med 2016; 30: 1648–1654.

https://orcid.org/0009-0001-2381-0378
https://orcid.org/0009-0001-2381-0378
https://orcid.org/0000-0002-7957-9320


Pontiero et al	 9

	12	 Lee YJ, Chan JPW, Hsu WL, et al. Prognostic factors and 
a prognostic index for cats with acute kidney injury.  
J Vet Intern Med 2012; 26: 500–505.

	13	 Fitzgerald WR, Cave NJ and Yozova ID. Clinical param-
eters at time of admission as prognostic indicators in  
cats presented for trauma to an emergency centre in  
New Zealand: a retrospective analysis. J Feline Med Surg 
2022; 24: 1294–1300.

	14	 Nascimento DC, Costa Neto JM, Solcà MS, et al. Clinicoepi-
demiological profile and risk factors associated with mor-
tality in traumatized cats admitted to a veterinary teaching 
hospital in Brazil. J Feline Med Surg 2022; 24: 381–388.

	15	 Babyak JM and Sharp CR. Epidemiology of systemic 
inflammatory response syndrome and sepsis in cats hos-
pitalized in a veterinary teaching hospital. J Am Vet Med 
Assoc 2016; 249: 65–71.

	16	 Brodeur A, Wright A and Cortes Y. Hypothermia and tar-
geted temperature management in cats and dogs. J Vet 
Emerg Crit Care 2017; 27: 151–163.

	17	 Quimby J, Gowland S, Carney HC, et  al. 2021 AAHA/
AAFP feline life stage guidelines. J Feline Med Surg 2021;  
23: 211–233.

	18	 Wong CI. Shock. In: Byers CG and Giunti M (eds). Feline 
emergency & critical care medicine. Milan: Edra, 2021,  
pp 12–18.

	19	 Hackett TB. Physical examination and daily assessment of 
the critically ill patient. In: Silverstein DC and Hopper K 
(eds). Small animal critical care medicine. 3rd ed. St Louis, 
MO: Elsevier, 2023, pp 9–14.

	20	 Singer M, Deutschman CS, Seymour CW, et al. The third 
international consensus definitions for sepsis and septic 
shock (Sepsis-3). JAMA 2016; 315: 801–810.

	21	 Schwartz PJ, Pagani M, Lombardi F, et al. A cardiocardiac 
sympathovagal reflex in the cat. Circ Res 1973; 32: 215–220.

	22	 Hayes G, Mathews K, Doig G, et al. The feline acute patient 
physiologic and laboratory evaluation (feline APPLE) 
score: a severity of illness stratification system for hospi-
talized cats. J Vet Intern Med 2011; 25: 26–38.

	23	 Dickson D, Little CJL, Harris J, et al. Rapid assessment 
with physical examination in dyspnoeic cats: the RAPID 
CAT study. J Small Anim Pract 2018; 59: 75–84.

	24	 Inghammar M and Sunden-Cullberg J. Prognostic sig-
nificance of body temperature in the emergency depart-
ment vs the ICU in Patients with severe sepsis or septic 
shock: A nationwide cohort study. PLoS One 2020; 15. DOI: 
10.1371/journal.pone.0243990.

	25	 Harmon MBA, Scicluna BP, Wiewel MA, et al. Patients 
with hypothermic sepsis have a unique gene expression 
profile compared to patients with fever and sepsis. J Cell 
Mol Med 2022; 26: 1896–1904.

	26	 Wiewel MA, Harmon MB, Van Vught LA, et al. Risk fac-
tors, host response and outcome of hypothermic sepsis. 
Crit Care 2016; 20: 328. DOI: 10.1186/s13054-016-1510-3.

	27	 Rösli D, Schnüriger B, Candinas L, et al. The impact of acci-
dental hypothermia on mortality in trauma patients over-
all and patients with traumatic brain injury specifically: 
a systematic review and meta-analysis. World J Surg 2020; 
44: 4106–4117.

	28	 McLellan H, Rijnhout TWH, Peterson LM, et al. Prehospital 
active and passive warming in trauma patients. Air Med J 
2023; 42: 252–258.

	29	 Nallamothu BK, Payvar S, Wang Y, et al. Admission body 
temperature and mortality in elderly patients hospital-
ized for heart failure. J Am Coll Cardiol 2006; 47: 2563–2564.

	30	 Lee AJ. Hypothermia. In: Ettinger SJ, Feldman EC and Côté 
E (eds). Textbook of veterinary internal medicine: diseases 
of the dog and the cat. 8th ed. St Louis, MO: Elsevier, 2017, 
pp 695–701.


